




















































































July 9, 2003

GLOBALSTAR
TECHNICAL APPENDIX

IB Docket No. 02-364

1. Globlastar Spectrum Requirements

The FCC, in Paragraph 269 of the NPRM, asks for comment on how Globalstar is using
its assigned spectrum and what Globalstar’s projected spectrum needs are in the future.
These issues are addressed in this section.

1.1 Globalstar’s Projected MSS Spectrum Needs

Globalstar’s seven-year business plan requires the use of 13 forward link (i.e., satellite-
to-user links) channels and 9 return link (i.e., user-to-satellite links) channels in the
United States to serve the satellite based traffic projected for the next seven years.
Specifically, the projected traffic consists of a mix of at least three very different
categories of traffic: (a) voice users who are moving at relatively slow speeds; (b)
aeronautical users who use higher data rates and move very fast; and (c) simplex
telemetry users who use a different modulation and spreading scheme than the others.

The complexity of this traffic mix imposes constraints on the assignment of frequencies,
over and above what was called for in Globalstar’s original business plan, which was
primarily voice based, low speed users.  Globalstar needs to allocate two separate
channels to aeronautical users, since they very rapidly cut across multiple gateways and
satellites compared to other users. Globalstar’s aeronautical terminals have been built to
meet FAA and RTCA standards, which require use of return link frequencies above 1616
MHz.1  In addition, on the return link, Globalstar needs to allocate at least one 2.5 MHz
channel or 2 channels of 1.23 MHz each to simplex telemetry users to provide these
terminals with a commercially-acceptable quality of service without interference from
voice users.

                                                                
1  RTCA, Inc., “Minimum Operational Performance Standards for Avionics Supporting Next

Generation Satellite Systems (NGSS),” RTCA/DO-262 (Dec. 14, 2000).



1.2  Globalstar’s ATC Requirements

As shown in Globalstar’s technical analysis in its ex parte presentation to the FCC of
June 27, 2002, in IB Docket No. 01-185, in order to support a projected 3.9 million
subscribers in the Continental U.S. (CONUS) using ATC mode, Globalstar would require
one channel at L-band and one channel at S-band.  With an assumed 30 mE per
subscriber traffic intensity, this translates into 29,400 simultaneous voice circuits in any
one L-band beam, with 4 beams approximately covering CONUS.  Since ATC is meant
to cover urban areas, this projected number of subscribers in CONUS is a very small
fraction of the traffic demand that is anticipated.  Thus Globalstar needs to assign at least
one channel in the Big LEO S-band and one channel in the Big LEO L-band in order to
meet its projected ATC requirements.

1.3  Total Globalstar Spectrum Requirements

Globalstar projects using at least four L-band channels for voice and data users, and a
proportionate number of S-band channels as discussed below.  Adding the requirements
for MSS service and ATC service given in the paragraphs above, the total Globalstar
spectrum requirements in the United States are 13 channels or 16.5 MHz at S- band and 9
channels or 11.35 MHz at L-band (assuming that ATC and MSS do not have large
demands in the same geographic area).

2. Impact of GNSS and RAS Protection Requirements

In Paragraph  270 of the NPRM, the FCC asks for comments on whether changes to the
Big LEO spectrum sharing would have any effect on GLONASS and radioastronomy
services (RAS) in the L-band.  Globalstar responds below by pointing out what it is
already doing and will continue to need to do to protect these services.  In effect the
requirement to protect these services reduces the usability of the lower portion of the Big
LEO band by Globalstar.

2.1  Protection of GNSS

The Big LEO MSS requirements for protection of the Global Navigation Satellite Service
(GNSS) and RAS affect only the lower L-band, which is assigned to CDMA systems,
such as Globalstar.  The one TDMA system, Iridium, is assigned higher frequencies that
are largely unaffected by these requirements.

The European Telecommunications Research Institute (ETSI) established out-of-band
emission requirements for MSS terminals, which were also then adopted in most
countries around the world, including the United States (47 CFR Section 25.216).  These
restrictions arise from the need to protect GNSS and can only be fulfilled by filtering the
output of user terminals so as to restrict their out-of-band emissions in the band 1574-
1605 MHz to –70 dBW/MHz.  This stringent requirement can only be achieved by
reducing the power of car-kits and fixed users (and sometimes even handsets) operating



in the lowest two channels of Globalstar’s return link.  The required reduction in power in
these channels decreases the quality of the signal at the lower band edge, as the CDMA
applicants pointed out during the Big LEO Negotiated Rulemaking.  Indeed, the
decreased quality of service in the lower channels justifies assigning CDMA systems a
larger portion of the 1610-1626.5 MHz band, so that there are channels available to move
users away from the affected channels.

2.2  Protection for Radio-Astronomy

The need to protect RAS sites, which take passive observations in the 1610.6 to 1613.8
MHz band, prevents the use of Globalstar channels 1, 2 and 3 in the specified “exclusion
zones” within a radius of 160 km around RAS sites during observations.  There are also
smaller exclusion zones affecting channels 4 and 5.  Even ignoring the smaller exclusion
zones for channels 4 and 5, in CONUS and Puerto Rico, 10% of the total coverage area
effectively has only six channels available out of Globalstar’s current assignment of nine
return link channels  (11.35 MHz).

2.3   Other Global Restrictions

In other parts of the world, Globalstar is even further restricted in channel usage because
of GNSS protection requirements, specifically to channels 6 and above in Russia and
Italy and channels 5 and above in France.  The worldwide (including US) restrictions are
also more stringent for aeronautical terminals, which are built to operate only on
Globalstar’s channel 6 and above.

The coordination with Radio Astronomy requires that when an airborne mobile earth
station is within 4.1sqrt (h) km (where h is the aircraft altitude in meters) of a RAS that is
making observations, the average emission level in the 1610.6 to 1613.8 MHz band shall
not exceed –65 dBW/MHz.  Since 1610.6 to 1613.8 MHz falls directly in the lower part
of Globalstar’s allocated bandwidth for the return link, these lower channels cannot be
used for aeronautical services, which are a very important segment of our projected
market.

3. GLP’s Spectrum Requirements in the Big LEO S-Band

In Paragraph 269 of the NPRM, the FCC asks whether Globalstar needs more spectrum
in the S-band downlink than in the L-band uplink, and whether the Commission should
pair the uplink and downlink assignments. The answer is that Globalstar does require
more downlink spectrum than uplink spectrum.

The asymmetric requirements for bandwidth for Globalstar services (16.5 MHz in the
forward link and 11.35 MHz in the return link) arise because of the different technical
considerations that determine capacity in the two directions and the differing regulatory
restrictions on the two bands.  When the Commission adopted the asymmetrical spectrum
assignment for CDMA systems, the Globalstar system was designed to provide



approximately equal forward and return link capacity based on the availability of 16.5
MHz on the forward link and 11.35 MHz on the return link.  The intuitive reasons for the
asymmetric bandwidth requirements are explained below.

Forward link capacity in Globalstar is mainly driven by the PFD restriction at S-band,
which limits how much power can be used per MHz, translating into a limit on power per
CDMA channel, which limits the number of users per channel.  In effect, forward link
bandwidth is used less efficiently than it would be if the PFD restriction were not present
or were less stringent.

Return link capacity, however, is determined by bandwidth available and user terminal
output power needed to close the link in the presence of other interferers, both self-
interference and external sources of interference.  The reduction of bandwidth on the
return link (relative to the forward link) effectively packs more circuits into each channel
on the return link, which in turn increases the MSS terminal EIRP.  MSS terminal EIRP
is not regulated in the same way that the satellite downlink PFD is regulated, but instead
is determined by size, weight and power limitations on mobile terminals, by out-of-band
filtering requirements imposed by the need to protect GNSS at the lower end and Iridium
at the upper end of the spectrum, and by limits on human exposure to RF radiation.
Globalstar has optimized its system capacity for both forward and return links by a
complex process that takes into account the impact of all these different restrictions.
When a Globalstar satellite is operating within the S-band PFD limit, the number of users
per channel on the return link is 1.4 (very close to 16.5/11.35) times the number of users
per channel on the forward link, and the user terminal EIRP is within system and
regulatory constraints when this capacity is reached.  If Globalstar were forced to operate
with less S-band spectrum, the capacity of the entire system would be reduced because
the PFD limit does not allow putting more users in the remaining S-band channels to
make up for the channels taken away.

4. Iridium’s Capacity in 5.15 MHz

In paragraph 268 of the NPRM, the FCC has called for technical information on
Iridium’s current and projected spectrum use.  Table 4.1 below shows an estimate of
Iridium’s system capacity achievable in its assigned 5.15 MHz bandwidth, based on
publicly available information about Iridium.  However, based on Globalstar observations
of Iridium signals in the Middle East in April and May 2003, the actual Iridium spectrum
usage is only 9 to 11 % of this estimate, as detailed in Globalstar’s letter to the FCC dated
May 1, 2003, and reviewed in Section 4.2 below. Iridium, in its May 8 letter to the FCC,
disputed Globalstar’s calculations based on these observations.2    A rebuttal to Iridium’s
capacity statements in its May 8 letter is provided in paragraph 4.2 below.  Section 4.3
puts the theoretical and observed data together to estimate actual Iridium usage in its
current system.

                                                                
2  GLP’s May 1, 2003 letter is included as Attachment C, and Iridium’s May 8, 2003 response is at

Attachment D.



4.1 Estimates of Iridium’s Capacity

Based on information from Iridium’s 1993 Amendment filed with the FCC, the Iridium
system would cover the continental United States (CONUS) with 59 beams and a
frequency reuse factor of 5.3  Using the stated carrier separation of 41.67 kHz and 4
TDMA slots per carrier, Iridium, in theory, can support 2917 simultaneous full-duplex
voice circuits in 5.15 MHz in CONUS.  Alternatively, using Iridium’s own estimate of
capacity from the 1993 Big LEO NRM, Iridium should have  2556 full duplex voice
circuits in 5.5 MHz, which translates to 2393 full duplex voice circuits in 5.15 MHz
assuming a proportional scaling for the reduced bandwidth.  Thus, depending on what
method is used to calculate Iridium’s CONUS theoretical capacity, it is between 2393 and
2917 simultaneous full duplex voice circuits.

Translating the duplex circuit capacity into the number of subscribers that Iridium can
serve requires an assumption about how much time each subscriber uses a given circuit
during the busy hour, or the traffic intensity.  Typical values appropriate for MSS systems
range from .003 Erlangs per subscriber to .01 Erlangs per subscriber.  As shown in Table
4.1, depending on what traffic intensity  is used, and what method of estimating
simultaneous call capacity is used,  Iridium’s subscriber capacity over CONUS ranges
from 357,000 to 972,000 subscribers supported in the busy hour.

Table  4.1: Theoretical Iridium Capacity over CONUS (full duplex voice subscribers)

Iridium capacity estimates
BW available, MHz 5.15
Carrier separation, MHz 0.04
Carriers total 123.59
Full duplex TDMA ckts per carrier 2.00
Full duplex ckts  per beam 247.18
Freq. Reuse 5.00
Number of beams per CONUS 59.00
FD users per CONUS 2916.73
Traffic intensity, busy hour Erlangs/sub 0.003
Total # of subs in busy hr 972242.22

Alternate estimate based on NRM
CONUS capacity in 5.5 MHz 2556.00
CONUS capacity in 5.15 MHz 2393.35
Traffic intensity, busy hour Erlangs/sub 0.003
Total # subs in busy hr 797781.82

Conservative estimate
Traffic intensity, busy hour Erlangs/sub 0.01
CONUS capacity in 5.15 MHz (NRM) 2393.35
Total # subs/busy hr 357215.74

                                                                
3  We note elsewhere that Iridium seems to be using a less efficient reuse factor of 8.



4.2 Iridium’s Observed Spectrum Utilization

In its May 8, 2003, response to Globalstar’s May 1, 2003, letter, Iridium tries to show
that Iridium is using all its available spectrum resources at close to peak capacity,
including Globalstar’s channels 8 and 9.  Iridium challenges Globalstar’s conclusions that
Iridium is using only 9% of its spectrum resources in channels 8 and 9. The May 8 letter
from Iridium provides more information than Iridium has previously provided about its
frequency assignment strategies, and this new information explains some of the
discrepancies between Globalstar’s analysis and Iridium’s.

Iridium claims that its calculated use of available spectrum is 64.18%, instead of
Globalstar’s calculation of 9%.  We will attempt to reconcile these two values in this
section.  Part of the discrepancy between Globalstar’s original (May 1) estimate and
Iridium’s calculations in its May 8 response could be explained by the facts that (a)
Iridium now appears to be using a frequency reuse pattern of 8 beams 4 rather than the 5
beam pattern stated in the Big LEO NRM, upon which Globalstar relied originally; and
(b) in subsequent measurements made by Globalstar on May 6 and 7, such as those
shown in Figure 1 of Globalstar’s May 1 letter, an average of two carriers (and a
maximum of four carriers) were observed in channel 9 rather than the 1.6 which were
observed previously in channel 8 and reported in Globalstar’s May 1 letter.  The  factor
of 2/1.6 leads to revised estimates of Iridium’s capacity usage of 11.25% (rather than 9%)
of the possible spectral resources.

Each of the factors resulting in significant reductions to Iridium’s claimed capacity is
discussed in more detail below.

The first factor, which is the frequency reuse factor, addresses the issue of how efficiently
Iridium is using its spectral allocation at L-band.  In an MSS system, as in terrestrial
cellular systems, efficiency of spectral use is achieved by a frequency reuse scheme,
whereby the same set of frequencies is reused in a region that is sufficiently separated
spatially, so that users receiving at exactly the same frequency at exactly the same time
do not interfere with each other very much.  Typically, a frequency reuse scheme will
divide a given region into approximately hexagonal cells, and reuse the same frequencies
every K cells.  Thus a scheme where K = 5 cells (as proposed by Iridium in the Big LEO
NRM) is more efficient than one in which the same frequency can be reused only every
8th cell (as Iridium now seems to be doing). This leads to the conclusion that the original
Big LEO NRM estimates of capacity need to be reduced by a factor of 5/8 to account for
the more inefficient frequency reuse.

The second reason for the difference in estimates is that even using Iridium’s own
methodology, the calculated efficiency of 64.18% should actually be only 37.4 %,
because the ‘maximum call minutes’ of 201,600 that Iridium used in this computation
should not discount for inefficiencies due to system overhead, beam-to-beam frequency
                                                                

4  This is suggested by Iridium’s statement on page 2 about 7 sub-bands in Globalstar’s channels 8 and
9, or a  333 kHz spacing of sub-bands.



restrictions and reserve capacity.  Specifically, if Iridium has already attempted to take
these factors into account by going from 60 traffic carriers in 2.5 MHz down to 35 traffic
carriers in 2.5 MHz 5 to come up with the supportable 201,600 maximum call minutes,
then this already decreased number of  carriers available should not be used as the
baseline of that analysis, when calculating spectral utilization in the peak busy hour.  If
the correct ‘maximum call minutes’ corresponding to 60 traffic carriers is used, the actual
efficiency of usage in the peak busy hour drops to 37.4 % (and the efficiency of usage on
average drops to 20%, after accounting for the 1.89 peak-to-average factor6).

Further, as a minor issue, the number 68,382 minutes per day that is used in Iridium’s
calculations is not exactly supported by its data in Attachment 2,7 which shows a number
of call minutes that is closer to 64,000 after April 26.  This leads to a spectral utilization
of 35% in the peak busy hour (and 18.5% on average).  Table 4.2 summarizes the impact
of these factors that account for the differences in Iridium’s analysis and Globalstar’s.

Table 4.2: Comparison of revised estimates based on Globalstar and Iridium
measurements

Iridium’s L-Band Efficiency Note
100% As stated in NRM
64% Iridium May 8 filing p.4 based on 68,382

call minutes average per day
37% “Overhead channels, beam-to-beam reuse

restrictions, and reserve channel capacity”
Iridium May 8 filing, p.3  Reduction of
35/60

35% 64000 minutes per day versus 68,382
22% 8 beam re-use pattern instead of 5.

Reduction of 5/8
11.25% Globalstar’s revised estimate based upon

more recent measurements. Increase of
2/1.6.

9% Globalstar’s original estimate

In conclusion, Iridium’s efficiency is at most 22% in the busy hour, not 64% as claimed
by Iridium.  (The daily average is only 12% efficient, using Iridium’s peak-to-average
factor of 1.89. )

These values are much closer to Globalstar’s revised estimate of 11.25% usage.  The
remaining discrepancy between Globalstar’s and Iridium’s analyses could be attributable
                                                                

5  Page 3 of Iridium’s letter to FCC of May 8.
6  Page 4 of Iridium’s letter to FCC of May 8.
7  Attachment 2 to Iridium letter of May 8.



to the fact that Iridium’s average call minutes of 68,382 per day, used as the basis of its
calculations, is not just from Iraq, but a greater region surrounding Iraq, since Iridium’s
statement of what area these calls represent is vague, at best.

Further corroboration of Globalstar’s analysis is provided by Iridium’s May 8 letter to the
FCC.  Referring to the topmost curve in Attachment 4 to Iridium’s May 8 letter, the
maximum number of connections on a satellite is around 360, even after the addition of
channels 8 and 9.  This number is only 9.4 % of the maximum number of L-band uplink
channels per satellite of 3840 which was given in Table R-1 of Iridium’s FCC Minor
Amendment, which formed the basis of its capacity estimates in the NRM.  Note that this
9.4 % is about the same as Globalstar’s May 1 estimate of Iridium’s capacity utilization.

4.3 Iridium’s Actual Capacity

Putting together the theoretical estimates of Section 4.1 and the 11.25% factor calculated
in Section 4.2 leads to an actual Iridium capacity in 5.15 MHz over CONUS of  269 to
328 full duplex voice circuits, which leads to between 40,186 and 109,377 subscribers
supported in the busy hour.

5. CDMA-TMDA Spectrum Sharing

The FCC asks in paragraph 268 of the NPRM for information on whether, if Iridium used
CDMA technology in a portion of the L-band, there would be sharing opportunities with
Globalstar.  The answer to this question is a qualified “yes”.

As shown by GLP, Odyssey  and other CDMA operators in the 1993 Big LEO NRM (see
Report of the MSS Above 1 GHz Negotiated Rulemaking Committee, April 6, 1993),
multiple CDMA systems can co-exist in the same frequency band, with a reduction in
capacity for each system (relative to what would happen in the absence of the other
sharing system), but increased overall capacity in the band.  The capacity of each
individual system decreases because each system appears as interference to the other
systems sharing the band.  But, the overall capacity can be shown to be higher, because
PFD restrictions limit the power that can be transmitted on a per-system basis.  In
addition, the ITU recognized this sharing capability and recently (in 2000) set forth
recommendations for coordination between MSS Networks using CDMA in ITU-R
M.1186.

Although Iridium objected to sharing the band during the 1993 Big LEO NRM, the
reality is that Globalstar and Iridium have been sharing channels 8 and 9 under Iridium’s
STA during April and May 2003.  Uplink areal EIRP restrictions on both Globalstar and
Iridium, similar to the ones described in ITU-R M.1186, would allow each company to
use the spectrum without significant harm to the other.  Based on extensive analysis and
simulations that were done during coordination between Globalstar and Odyssey as part
of CDMA sharing, each MSS system agreed to the following uplink areal EIRP
restrictions at L-band:  the aggregate Mobile Earth Station EIRP, averaged over two



minutes for each MSS system operating co-frequency and co-coverage in the band 1610-
1621.35 MHz on opposite polarizations within a circular surface area of 500,000 sq. nmi.
would be limited to 10 dBW/MHz.

In addition, if Iridium were to use the same portion of the L-band for its downlink on a
secondary basis, then Globalstar would need more information from Iridium about its
system, especially its satellite EIRP and L-band transmit antenna sidelobe levels, in order
to ensure that Globalstar can tolerate interference into its satellites over the rim of the
Earth.  Analyses of secondary downlink interference were presented by Globalstar in
1993 in discussions leading to the NRM band-splitting decision, and are still valid if a
portion of the current CDMA L-band is used by Iridium for its downlink.  Coordination
between CDMA and TDMA systems would thus include the discussion of areal EIRP
limits and information on satellite EIRP and antenna sidelobe levels.

6. Iridium’s Proposal for ATC in L-Band

Iridium proposes to use a portion of the L-band spectrum to provide ATC.  However,
since Iridium does not have any S-band assignment (unlike Globalstar), it is infeasible for
Iridium to provide ATC—even if it were assigned the entire 16.5 MHz available for MSS
at L-band.  As Table 6.1 shows, a terminal’s output power in ATC mode would need to
be suppressed by 157 dB in order to prevent it from completely swamping the ATC
receiver, assuming that ATC is operating as a GSM service and requires the interference
from the transmitter into its collocated receiver to be 10 dB below noise level.

If Iridium were to use CDMA, the filtering requirement is estimated to be lower, because
of CDMA’s wider bandwidth and greater tolerance to interference (assuming that
interference needs to be 6 dB below noise power density), but the filter requirement still
needs to be 145 dB.  This level of filter suppression is impossible to achieve when the
frequency separation is at most a few MHz.  For example, a typical fourth order
Chebyshev filter, which could be used in a handset, has an attenuation on the order of 16
dB at the stop-band edge, and the filter order grows approximately linearly with the dB
value of the attenuation needed.  A third order Butterworth filter would also provide
about the same stop-band attenuation.  As the filter order increases, the size of the filter
grows proportionately larger, so that a 145 dB attenuation needs an impractical filter size.

The filtering requirement is not a problem for Globalstar’s ATC mode, since the transmit
and receive bands are separated by about 900 MHz.  Therefore, Iridium’s argument that it
needs more spectrum at L-band in order to offer ATC is totally invalid.  The only way
Iridium can offer ATC would be by using some other spectrum that is tens if not
hundreds of MHz from the transmit frequencies for terrestrial mode receiver.  For
example, if the handset includes a third order Butterworth filter which has a 10 MHz
bandwidth at L-band, one can suppress the transmit signal by about 144 dB at receive
frequencies that are 240 MHz away.



Table 6.1: Estimated filtering requirements for Iridium ATC
Iridium ATC in L-band

Typical EIRP from UT, terrestrial mode, dBW -4
Typical receiver noise temp. Ts, K 250
Typical signal BW, Hz 200000 GSM 200 kHz
Receiver noise in signal BW,dBW -151.61
Filtering to suppress GSM Tx signal to 10 dB below noise level, dB 157.6103

Typical signal BW, Hz 1230000 CDMA 1.23 MHz
Receiver noise in signal BW, dBW -143.722
Filtering to suppress CDMA Tx signal to 6 dB below noise level, dB 145.7215

7. Use of S-band by Unlicensed Devices

In Paragraph  272 of the NPRM, the FCC seeks “comment on allowing unlicensed
devices to operate in any returned spectrum” in the 2483.5- 2500 MHz band.  As
explained in section 1 above, Globalstar’s projected traffic demands make it necessary
that Globalstar have full access to 13 channels, i.e., 16.5 MHz of spectrum at S-band.

Interference from unlicensed devices will increase even for users in the remaining portion
of the Globalstar S-band forward link service frequencies.  The FCC does not specify the
types of unlicensed devices it would propose to allow in this band.  However, the cases of
interference caused by microwave ovens and RF lighting devices are discussed below.
Even though microwave ovens typically have a center frequency of 2450 MHz, the high
power bursts that they transmit causes interference to Globalstar users within some
distance of the ovens, just because the noise level in the vicinity of the oven in the
2483.5-2500 MHz band is increased when the oven is on.  Even more damaging would
be devices such as the RF lighting device that were proposed by Fusion Lighting of Los
Gatos, CA, and discussed in comments filed in ET Docket No. 98-42.  As stated in
Globalstar’s technical analysis in response to the proposal by Fusion Lighting, these
devices would be more harmful than microwave ovens for the following reasons.

1. Distinctions from Microwave Ovens.  The RF lighting devices are vastly
different from microwave ovens with respect to potential interference to the
Globalstar MSS System.  This difference stems from several basic facts: (a) RF
lighting devices operating in the ISM band emit more microwave energy than do
microwave ovens; (b) RF lighting devices will be deployed outdoors, often in
elevated locations, and hence do not benefit from similar microwave energy
dissipation due to buildings, terrain and foliage; and (c) microwave ovens operate
only intermittently, while RF lighting devices operate continuously.

2. Shielding.  The proposed RF lighting devices use a magnetron, a
microwave vacuum tube suitable for generating large amounts of microwave
energy, to excite a  mixture of sulfur and argon gas to generate light.  There is
little evidence of shielding or other methods used to prevent the radiation of



microwave energy from these devices as there is with microwave ovens, hence it
is expected that the radiation from these devices will exceed that of microwave
ovens.  In contrast, microwave ovens are designed to cook whatever is placed
inside them and to protect humans from energy leaks.  Therefore, microwave
ovens are made to keep the energy inside.

In short, as was discussed in the Big LEO NRM, there are good reasons not to permit
deployment of unlicensed devices in the 2483.5-2500 MHz band, and, if such devices are
permitted, to impose restrictions such as indoor use to mitigate interference into MSS
systems.
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1IRIDIUM SATELLITE, LLC CONFIDENTIAL & PROPRIETARY

Attachment 1
IRIDIUM TRAFFIC GROWTH: CY2003

§ The graph below illustrates the dramatic increase in calls in the 
Middle East region over the past several months.  The X axis 
contains the date of interest, while the Y axis is number of calls.
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2IRIDIUM SATELLITE, LLC CONFIDENTIAL & PROPRIETARY

Attachment 2
Iridium Use of STA Channels

q This graph demonstrates the total call minutes used by STA channels 
8 and 9 per day.  Channel 9 was made available on April 26.

Iridium Total Middle East Traffic STA (Channels 8&9)
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3IRIDIUM SATELLITE, LLC CONFIDENTIAL & PROPRIETARY

Attachment 3
Iridium Use of STA Channels

q Iridium immediately incorporated the additional 2.5 MHz of spectrum upon 
authorization by the FCC

§ Each Satellite randomly assigns channels to spot beams and assigns user channels to 
optimize C/I.  Note the even loading distribution over the 21 sub-bands. Sub-bands 10-16 are 
STA channels 8 and 9. (This is actual satellite loading data for loads up to 150 simultaneous 
calls/satellite) Assigned Traffic Channel Subband at Call Initiation  

( 53,675 Calls - count based on < 150 connections on a Satelite)         
May 2 2003  10:00z  to  May 3 2003  12:00z
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Attachment 4 --IRIDIUM Performance Issues

§ The graph below illustrates the Acquisition Attempt Failures per Day – Explicitly Due to “No L-
Band Channel.”  This satellite counter explicitly records all acquisition attempts which can not 
be granted SOLELY due to insufficient L-Band resources (Lack of available spectrum).

System Acquisition Failures - No Channel Available    April 1 - May 6 2003
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Attachment 5
Iridium Autodialer Data 2003

Attempts Established Dropped Attempts Established Dropped
TEMPE Gateway 38331 99.3% 0.2% 34815 99.1% 0.3%
Virginia to DOD Gateway 34613 98.1% 0.3% 32419 98.1% 0.3%
Australia to TEMPE Gateway 30601 98.6% 0.7% 30949 99.8% 0.6%

Attempts Established Dropped Attempts Established Dropped
TEMPE Gateway 32313 99.2% 0.3% 34039 98.4% 0.3%
Virginia to DOD Gateway 33976 98.1% 0.3% 30090 96.9% 0.3%
Australia to TEMPE Gateway 27751 98.6% 0.2% 31138 97.8% 0.3%

Summary Data (all Auto calls) 391,035 98.5% 0.3%

March April

Iridium AutoDialer Performance Data Summary 2003

January February
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Attachment 6 -- IRIDIUM QoS:  “REAL WORLD” 
q In the “Real World” MSS User Service Quality is Affected by Numerous Factors:

§ Signal Degradation Due to Line-of-Sight Obstructions (Much like CMRS Operations)

§ Misdialed Phone Numbers, Low Battery Power, etc.

q Iridium Takes Great Care to Monitor and Trend Real World User Performance on a 
Daily Basis – and Any Degradations are Analyzed in Detail for Root Cause 

Iridium Regional Drop Call Rates:  Jan 1 - Apr 30, 2003
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